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(54) LIQUID CRYSTAL LIGHT VALVE AND PROJECTION TYPE LIQUID CRYSTAL DISPLAY 
FORMED BY USING THE SAME 

(57)Abstract: 

PURPOSE: To provide a liquid crystal light valve for a 
projection type display which has light shielding 
performance to withstand irradiation with several million 
lux and displays image with high fineness and high 
quality. 

CONSTITUTION: Pixel circuit regions 101 arranged with 
plural switching elements 101a in a matrix form, driving 
circuit regions 102 arranged with driving circuit elements 
102a and periphery regions are formed on the surface of 
a semiconductor substrate 100 and metallic layers 140, 
160, 180 are disposed via insulating layers thereon. 
Reflection electrodes 181 to be formed as the output 
ends of the switching elements 101a are segmented by 
slits and are arranged on the metallic layer 180 of the 
uppermost part Liquid crystals 200 are packed between 
transparent electrodes 302 which are formed on a glass 
substrate 302 and face the reflection electrodes 181 and 
the semiconductor substrate 100. Light shielding layers 
163 of the pixel circuit regions 101 for shutting off the 
incident light from the slits 181 and light shielding layers for shutting off the irradiation of the 
peripheral regions and the driving circuit regions 102 are formed on the metallic layer 160: 
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(57) imm] 

into] i o o (Dmm m % ^ h y * **iw* 

Sc i o 1 1 , RMm&iR^ 102a vtcmmm$& 

ffi^cl 0 2 t«ia««Sr»fiRL. -?:(0±li»8I^L 
T&JU114 0. 1 6 0. 1 8 OSrKtf-Cl^So S-bStf 
0>&JRJi 1 8 0 lc x s/^V^lR^ 10 1a OfflM 
fcfc*E*f««l 61^y^hl8 2-CK43rbTEW 
LTl^6 0 #7*&K3 0 2Kl*fi83iX* K*fS^18 
H2i»jBi-t--5aW««3 0 2 ir, ^fftlKlOO^ 
Mf a 2 0 0^«LXl^o &KJBl6 0^tt. *y 

> h i 8 i fr^(DAft&mwr-tz>mm®&mi& 1 o 1 <o 
mxm 16 3, saaei*^»iHiKffi« 1 o 2 ohbw* 
aa»-t-6je*Ji 1 6 5^«ixv^ 0 
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O&JgJf \C J: o Xit^ LT46*fi7^ h 'OK/* 
[»**4] 1(1**1 , 2*fctt8K*N*Tv 

ws i 2 *fc«MoS i 2 tt^«>&«f y*>f KS 

is*5 5] — *<D«iii;^ ^ h y **#icfi«s*t 30 

MIEg±acoTgl-fc6 / >^< fc fc— oo&JRJBK, Mr 

B»*ttOllllfcM«:3l«U46tt?>f h'** 
y o 50 



#H¥8- 3 2 8 0 3 4 

2 

law** 7 ] §s#* i - e <dv *r 1 9Hc«v ^t, 

hEUfifctt al8»tf)&JRS fc , 

y r tc»/s $ tt 6 s'j mil ^ . 

fcJSl WIB4JHJi^*< i:t>-oSril([ 

tc^b^2<Offi3t#ai:. 

ia»si ^ br \z %m £ n -s m * . 
\zvxmmm£k : 7'j ^^<^\zmtthtti>\z % mm 

im*m i o ] m&m 9 i^*jv^. 

[0001] 

[0002] 



3 

-f U>T tt, *B*MT 3 , 8 6 2, 3 6 0 ^mT-ilft^ 
(1 9 8 0*Z) <D I E 8 0- 8 1 lwM^£*X 

S (metal oxide— semiconductor) h^Vv^^&rffl 
[0 0 0 3] MOS |>7^^WW$tl5h 

'[0 0-0 4] HI 7yf7y^,ftS:BWt6C' 
MOSLSI^I^t, nlSffi^SKPMO 

ttn+Ottftit^LtVDD («itf+5V) p 
^x/HJp+^ltBISr^LtVSS MMGND) 
t^H^x#&mUTV^ 0 PMO S £ NMO Sh7 

^^(^y-^it ^M'nvDD, vssc, hi 

[0 0 0 5] I^CMOSL S I "Cfi. S^tfVM 
7 h7^^OT r 1, Tr 2^ V££>tt#tR 1 — 
R4^#§o Trll4NMOS©y-^t:*iy^ 
p r>m^^/<"-X, g^^n u^^idUfcn p n h^V 
S^**T?*>"K Tr 2liPMOS©y-^^x^5/^, 
StSSr^-*. p>)x^^l/^^(atpnp h7^ 
^**T?*5o RK R2'tip*3^K R3 V R 

4 »stR <d mimk iao -c*/* est -c *> 6 » 

[0 0 0 6] S4<D/M#-7 h^v^^T r 1 „ T 

R 1 jfcfcttR 4 IC«£*1* h y I P ~C\ ^(O^ 

mWZ&MlM'f Z>£* ttOnpnSkttpnp^* 

-7h7^^^u ^-^mstt^^sfetR is 

^«:R4Sr«EtLTSi*J-lt*llU VDDfcVSSBI^ 
iffi«tit7s/fr$/^^j:5o :o7^f7^S 

[0 0 0 7] 7^f75/^?l#fi^th^-l« 

«iiy>rx//^ttiw % mos byis*s*?<omm 
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[00 0 8] .±Eom*a«**s««flfK*5v^-ctt, 

MOS h9^^l-84t»**«S:fi«Ut7yf 
$cT\ MOS h7V^^oy- *SWc£3fe<DA&fW& 

[0 0 0 9] 

H»W*«BfcUJ:.5 ii-6»S] «<omos h7^ 
[0 0 10] J: 5&3bRU4E3s 

[00 11] 5 0 0^^gS 

[0 0 12] 

i. ffi.iaftJiSB^TJBt-fcS'AJRS^v fJlfig-b^o* 
40 Lfc« 2 i:* 3t^fi8WSix5K»«^[H^fl(r 

[0013] £fc, wiK&mmft. 'pft< ttis<o± 

ffi*5j:t// / *fc«:Tffitw, WS i 2 *fc»MoS i 2 *^ 
[0 0 14] 4fc, ffiK¥*#£E^meiflR[ilBS«« 
oT^t^^rt y T SrRiR-r -6 ^rir.y TRifc^&SrR 

50 rtrtt*. 
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[o o i si m&m±ux~mmmm®&m®<omwm%L 

[0016] 

cooi7] m&mmmm~m-ttz**vTWi& . 

So 

[0 0 19] Jj^attMk^ilMot 

So 

[0 0 2 0] c^J:5*ffift7>f M^tlitS^ 
[0 0 2 1] 

[H1BM £*T, *»W^*lt««:HHS:#BBU*dse> 30 
[0022] 0 9Ji. iSS7-f h'M</<D— JttWfcElfc 
1. ^>^HHK2 > *¥**!§]& 3 , SiE*S[BlK 

[0 0 2 3] mM\E}& 1 te. MO Sh7 * 1 a £ 

*we^jltv^s 0 mos h7>>*** i a hm 

ANDy-h5^f)^MfVgl-Vg 40 

[0 0 2 4] *¥*SEISK 3 tt, ^ojx^fltCLKi 
hfg^STA&rA^LT, MfBCQ#f@ff^PH 1 
-PHM^t^o *^/HllK2ttMOS^>r s/^ 
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HMt, KK^llilig^SiS^if v 1 IX 

ItVI 2£8ajELT^S 0 MOS^5/f(Dy-^lfi 

a>e>, »gm^-vd i^e>vdMSrffi^t5, 

[0 0 2 5] ^§^£038 4 te, ^P>^H^CKVi 
h<f^FST£A;*jLT. Nffitf)*««"g-PV 1 
-PVNlrffl^LTl/^o AND^ — h 5 f± N ^tBfs^ 
pvi-PVNt*J»fitCNTSrA*LX, ^fs-^- 
Vg l-VgN!rffl^t5o. 

[0 0 2 6] ttft7>f h/^yw»f?SrKM 

-*-£*-T 5 — h£r^-f 0 *£££[e]8g4 0** 

- hfif F S T|j:S^t6^7 U-i^JfeE *ns, 

* >?xx?- hm%-F sr^y^^ 

«fPVl-PVNttUAt5, ANDy->5»;# 
«flf P V 1 - P V N t'M»fif C N T S: LT, M 

imuss i ©jtsfitv g i -v g N^ffiM^o 1 7>r 

^«CjfeaEi-SIOI**aE^l:#tt. CNT£" H" (C-f 
^Stfi^V g 1 - V g N**4efi*§-P V 1 - 
PVNIifK, hy ^^^SaBbfciiflRlHlKlSr 
Sffifrffl LTi^ 6. WtfM8*v-i K vi2 

[0 0 2 7] 7K^*(UI»3HSlE^[lIK4 

frs #3B«#P'H1— PHM£rtti;*rf So -fr^/HHie 
21*. |*»«tV'i 1, VI 2irftfitPHl- PHM 

* >-^xwiiw-^^^y «jgm^-vdi- 

V dM^WM^o *?Kff -9-V d 1 — V dMIt -7hy 

£^fs^-Vg l— v gNX*m$l£fttc.ft<DmM 
-C\ S^$HfcfTOiii*Il]K^«t*^fi:l McffSfr^ 

Vd 1— V dM/^##j£l£tl, *-A"K£tlS 0 

SI b A" KLfc«JE»«Sl cldfttiJP^tlScT) 

T\ $S7>f M^:7ttifetttfg^v I l, VI 2fcK?C 

[0 0 2 8] 0111^ i&fi^ h^/V^CDTK^ 

7^^/7 P '7P5/7 P FF, >{W<-^INV S U^</1^ 

[0 0 2 9] i^^</V^^[i33S L Sl^:. y — ^^rVDDlC 
giLt2i(7)PMOS h7^^MP 1, MP 2 

y-^SrVSSl:»«Lfc2i©NMOS h7^ 
^^MNl, MN2t«U 7!ls//-7Py/FF 
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* I NVtiS5ffiiatMP2(Dy- h(^JKUXV>6o 

MN1 fcMN2coy- H2SiM£«ilft1-S£i:fcl-, M 
Nl £MP 10KU>TVl^bttRi~«. MN2 

(HlK^a^PH (PV) tws, 
[0 0 3 0] r<r)«figlcJ:oT. ffwW h" <d 

MPltMN2iSt7, MP2^t49, tU 
^PH (PV) liVDDfcftS. FFOW 
L (=GND) " <Dk%^ MP 1 ^.MN2|i^^ MP 10 
2«^-^i:^t), (HAPH-(PV) teVSS£fr<5o - 
tf>«fc?tc, u-<yw^«llplKLSJiO-VDDcoft-^^v 

LSIiVDD (+5V) -VSS (-15V) (DfJIT* 
ftf£-f 5iSIffiCMOS }7^^T?ifiSU FFi 

INVIiVDD (+5V) -OOm^T'tbf^-r^ffiflKEE 
CMOS h7yv?^^t*MtTV^ 0 

[0 0 3 1] Hill, H««iwJ:SiKS7>r 

K^/lO^lllJMrSU IrJB-U) tt3pffiBA-A«W> 
0rcSB. RIB (b) li^tfiRW^fpl^fe^fc^****^ 20 
5p®B-C*>5p. 

[0 0 3 2] *HJfi«(^ttft9-f h^A^f*. Bf9R!eiaS 

^Sffi3 0 1 O^ffiM I TO (Indium— tin— oxide) 

fp]StS3 0 0 ^. ffi&<Dm\zm&2 0 0&5fcttU s« 
10 0 £&;R3 0 O^r^-r^/c^^v'-^S 1 OA* 

[0 0 3 3] ^flcStSl OO^ii/ynySSl 
1 O.ODSflgt^ teSB^r^L-C^l^&JRSl 4 0, 30 
g|2tf>&JRJil 6 0M$3OMil 8 0«:»fifcU 
xy/>y^^yhiNMOS h^y^^l-i:^^^ 
^ v^^- 1 0 1 a SrttftB?iJ UfclJ^lelK^Sc 10 1 
£ % xyAy^^yhiNMOS^/diPMOS^^O 
10 2a "CAWM- 6SSft[H]8&ffi*£ 102 £rl£g 

5 0 C*7)|g»j{sIK®iScl 0 2{^Hf->'^lH3K2. tK¥ 

*ffiH]&&3, SiS^aElelK 4 Rl/ANDlellS 5 dsjgfiKS 
[0 0 3 4] Mift[el&$t#c 1 0 1 3KRB»^b > V 40 

Jf 1 8 OI^&LfcHiKttSl 8 1 £Sg2 0&JSJIl 6 
0l£Jg«LfciK3teJf 1 6 3*fflSlil7S'^LTEBb-C 

y = ^Sffi iio (Dmmn, m 3 o&jsji 1 8 0 \z.m^L 
i,timytm 1 9 1 &mw urv>6 0 1 e 3 , 19 

[0 0 3 5] *H»«^JS*7-< h'</K/fi07^^ 50 
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<<( xmm&nm\z.wLw-rz> 0 12212, m&y* vwf 

Islttltt, HMSA^y ^V'Stel l 0^$®{:xy/Ny 
^^^hSi^NMOS h7>i^**T*^££;ftfcMOS 
h7^^ 1 a. MOSgfl b JkXfKltiWMte ¥ 

[0 0 3 6] ^(*SS10 0H -^®(IMOS 
y =» ^Sffi llli, wOStg ill 

£n-5^y ->y3yfi2oh ^yvy^vji^o 

3 0±[Zj&j$ l £tlZ > kkh\Zlt&&m 1 3 O^rKilLTn 

m->v =»yssi 1 lotswy-yy =iyii 2 otc 

3y^^hf6Ii(D4Iii40^, f&TO&JRBl 

4 0±CM$tl/ci2OttI150^ $2W» 

11 soJitc^stts^^tJcjfejftSi 5 0£g:iiL 
t^io^jusi 4oii^y^^ h-rs^.o&jRgi 
eo^ ^2co^jrsi 6 o±\zMf$>ztiz>ns<nmm 
mi 7 o t, $83<Dmmmi 7 o±\zj&&£tizkkt> 
ict&mm 1 7 0 » 2 1 6 o^>-* 

* b-r£SB3o&jie 1 8 o^e>«/&£*i-cv>6o fgi 

O^il 14 0, 12^11 1 6 0*Sj;tfgS3tf>&JR 
[00 3 7] ©SllIKSIftS 1 0 1 te, nISSg 1 1 1 

k. pi!>x;i/iii2t, pmz^^mi 1 2<nmm 

fc»fifcS:h,fcn+««l 1 3, 116, n«*114, 
p+ffi«l 1 7 <b, 18?5^M^t 

+®*i 1 stt^tiftiMOS h^^** 1 a<ny- 
*m&k Ku>f v«Wc£&6o n®^cl l 4ft»«f8I 

I b *5 0 n+a*116in««ll 
4, p+««cl 1 7 £ pg^^/v-gl 1 2fcfc. -tivCTx-' 

[0038] TKy^y^V^l 2 Ohtn^v-U 

I I iv>mm\^ mt^v ^>m i is^lxirw 

ICMSnt^So AfrWJdliv MOS h7^^ 1 
ac^y- hmffil 2 3tel*t<£>n+1BScl 1 3P^pi 
^^Vll 1 2±\Z^ ft^il b COfife^rCDmS 1 2 4 

4c 1 1 4 S/Jlayl 1 2 4W^tl^^l^ft 

[0 0 3 9] mi CD^MS 1 4 0 te* V y h 1 4 4 I- J: 
o-ta«tfl^»WSiX. MOS h7^^ 1 a ^i*«P 
til.b tSrSBK-t-SEiWl 4 1, MOS h7^^ 
1 aCO K V<^gEj® 1 4 2, MOSgfl b <0— 

m^<ir pS!)x/Hl l'2«:l»«-r«eiRl 4 6^r«^ 

[00 4 0] g£i^ 14111*1 (Ot&mm 130 ICH^fc 
h^-A-l 3 ltf-»©n+a«l 1 3(7)—^ 
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Rlftf}) isV =*^m 1 2 4!^ KM >§Ei©l 4 2 te^ 
lco&HUi 1 3 OlcK^fc=i>^^ h*-/H 3 It- 
#CD n + gtigc 1 1 3 <b|fi#l^ J^miEIS 146liil^) 
iffe&JI 1 3 Ot^ttfc^^^^ h*-/H 3 1XMOS 
**(D-*^««t«3RSti6n+«*l 1 6 4:. pS 
jrxyHl l'2i8«Sh5p+«*l 1 7lc?y^^ 

[0041] mi <n&mm 140 axticss 2 <om»s 1 

5 0^1X1*11 6 3 2lt/+RI««1.6 4«r»*L 

itm 2 <D&mm 160 *<D±\zm 3 a&sui 1 
7o^lt, mmmm (r»««) 1 s istmu 

3&3£>&JBJf (SEffiUl) 18 0ftRrrtV^. ifoteJBl 

6 3^ +r«im«i i64ft^yj/M62t?, n^m^ng 

' 6 3«^;V-*--'H 5 2^LXSEilSl 4 6 ^KiR 
U pS^x^^MOS^-^lffi^ltTV^ 
<5 0 SEiSSl 4 ltt^A'— *— >H 5 1 Sr*M."C4»BMME 
16.4^> S 17 14^ UtH*«S 

18 1 ittflfcU MOS h7^^ 1 aOy- 

^mmm^ i8i tcm^ ltv^o 

[0 0 4 2] h'^:/ 
'«T«ft2 0 ow«l»mj:o-CSJ«ii;Tv>5o Wttf, ft 

4 2 o o ji ^ - *ttfflt s ^ , mmmm 
18 1 (Dttijjmm^x <>xm& 200 tiftaLtttkd^&a 

[0 0 4 3] #cK, RBI*3twa3fct-oV^riftM-r5o * 
±Jf£>SB3a>&JRJil 8 0-C«fiKSttfeR«««l 8 1 

omra* y y n 8 2 a>e> SB 2 <o&jr 

116 0TM$tlfc«*Ji 1 6 3TM*tl5 0 i-* 
^*>s #FR]£tR3 0 0«a>fciLfc»g\ S3CD&JRJil 

8 ojdjgfiRSHfc^y y n 8 2tm2<D&mmi e 0 1 

ic«fiKStifc^y y h 1 6 214, EvMc*-— 9*:/ 

0 m& h as* vtcittem 3 <D&mm& itnm 2 <o&jr/i 

[0 0 4 4] BULK J; 9. Mfa&mS 0 Oi^bXJtL 

asnfc*<o— a^, sg 3 (ommm 1 7 ok 

ttT«*4:ft9. fg2<D&J!/I^;*y y h 1 6 4fc»l 
co&JH/Ico* y -y h 1 4 4Sriif9ft*tr*#*SSl l 

0jdpj5t-re*^ 5 fc5c ®7fcJf i 6 3^*5pffi*»0f 

|i N MOS h7^^ 1 a, MOStil b . fg 1 CO 
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[0045] *njfi«-eii, ^ 3 (o&mm iso <omm 

m* y V b 1 8 2 60ffi@&. ^ 2 O&JIUI 16 0 T«J* 
i-6»3fe« 1 6 3O5Fm**S0fJw»JSU-CEB-i-6. £ 
e>t^ a 1 WMi 1 4 0 t i 2 OMI 1 6 0 (^«- 

fB3^&«JBl 8 0OTB5ft.^^>*4< tfc II 

W^y^ry^y ^ (wsn ny^7 
yi/y^y (Mos i) teWELift^Wi^i&bTfr 

10 110 fcil*i-S&#**«Kffi»T£ So 

[0 0 4 6] d3ld, ^HSfe^JCD^S^^ H/-</WycopI 
*EIi»4:'jB522WS:'&tp»rBia*:^-t-o. Bf*lalK*«l 0 

lWu nli/y ="yg«i i ii: P Si>x^gi l 2 5: 
f^9. ^GO^^td^ft^tiTV^So B3i[e]&ffi#U 0 1 
'OWE W*K fl; 35 2<D&mm 16 0 X^fiK Lfc»3teJB 

16 5*:KW\ $e>lw N S±IT^6I3^I@18 

otctt). mi8i ^m^wi^iiL/cm^i 83^ 

JSfiRU W&l 8 3{cte*fft®13 0 2 

20 i-6co^ofn*nm/E$:o^uxv^o 

[0047] h'4^ % &mmm<omm\B\&k : t(offlmu 
(nmmm&TF-to ni'>y^yifii i iow:pm 

OSF7^^, pl!)x;vll 12ICNMOSF7 

«-|rI«S3.0 0«d^^Al*3tSrillWT-r5a3tJi 1 
66$:, ^2co^Jlg i 6 oicj; t)^:^txv^s 0 

teco^ji^i 4 o^fcui 8 o\z£oxmytm&wtrtz> 

30 Ci:t>T*#S 0 

[0 0 4 8] ^_b^J:5i-, **16«co»[ft7>r h^/v 

6 3T\ W*|eIJ««*OjHjaSBJwBHitSttS3tttJS*S 

i 6 5x% K»isiK««^^9«3a»icBai*§ixs*tt 
^Tt^i 6 6T% *ti?timmzfrZo ztiizztitx* 

v-y =>mm^<oAttytnfen\zmm£tiX7 y^ry 

[004 9] ^ici, o J: 5SKS^ 

[0050] y r ^ h jy^Jin. i®*mKmac 1 o 

1 £SE»0Kg!ttc l 0 2 Srffltf X b l-^itTV>6 0 
50 WKfc*. niv/y^ylfil 10(D$Sl:R(tfcn+fi| 



(7) 



8-328034 



11 



12 



*19 1fc. pS^x^il.l 2JCH»tfcp+«*l 9 
2**6*9, n+<g$l 9 llcfi*m/£ (VDD) 

P +««i 9 2ic«r/h«BE (vss) srtftie-t-a. 

[0 0 5 1] rftlcJzaxtf. o o<nmm\z- 

2 co*iRi^3t«a i p^«ett^o 

[0 0 5 2] »-©jOI[«o*»«'t?»)S«»9>f h'< 10 

SffllXV^, JMM^wtt, nS-y^ylfii 10© 
*WfcKttfcpl!-!?*A'JB 1 9 3 Kip n««S: 

$<hn+fg*$£:Ki&l 4 8T«ttV^, 
[0 0 5 3] £*UcMx«, 1 0 0 

y y y ^ftK5Jht?# 6, 

[0 0 5 4] ifct^ ±BO#'^«fcttWLfc«»9>f 
h/^(DSIg«i6l:ov^, Hi 2<7>W6l8iBll 3 

[0055] i$ee]% i\ *^p**ihik 3 , *a^m 

»4 4if*:»J*Lfc***««l'0 Ott,- [HlBffl*±l- 

«3 0 0«lwWi2 0 0SrS«t5 o KA2 OOlt 
-to?JHiaWlwK*t^:^— /i4t5 1 OKJzoTv"- z^S 30 

tlx *#offl«*^a*6«ss*L* 0 ^SS3 o o© 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal light valve 
which comes to fill [ liquid crystal ] up the 
gap of the transparent opposite substrate 
characterized by providing the following, 
and the aforementioned semiconductor 
substrate and the aforementioned 
opposite substrate The semiconductor 
substrate which has the drive circuit 
fields which consist of an element which 
drives the pixel circuit field which 
consists of two or more switching 
elements arranged in the shape of a 
matrix on the surface of one side, and the 
aforementioned switching element, and 
those boundary regions Two or more 
metal layers which are constituted 
hierarchical through an insulating layer 
and have a wiring means on, 
aforementioned one front face of the 
aforementioned semiconductor substrate 
Two or more reflectors which divide the 
****** aforementioned metal layer into 
the topmost part to a slit, are formed in it, 
and serve as an outgoing end of the 
aforementioned switching element The 
counterelectrode which counters the 1st 
shading means formed so that the metal 
layer in the lower layer of the 
aforementioned topmost part might be 
overlapped to the flat- surface space of the 
slit of the aforementioned topmost part, 
the 2nd shading means which formed at 



least one of the aforementioned metal 
layers so that the surface space of the 
aforementioned drive circuit field and the 
aforementioned boundary region might 
be covered, and the field of an opposite 
side where light is irradiated with the 
aforementioned reflector 
[Claim 2] It is the liquid crystal light 
valve arranged in the flat place where the 
shading means of the above 1st does not 
compete with the aforementioned wiring 
means of the metal layer concerned etc. 
in a claim 1. 

[Claim 3] the above which arranges the 
shading means of the above 1st in a claim 
2 - the liquid crystal light valve which 
comes to secure a flat place by two or 

more metal layers - 

[Claim 4] It is the liquid crystal light 
valve by which the aforementioned metal 
layer comes to prepare metal silicide 
layers, such as WSi2 or MoSi2, in the 
upper surface of at least one layer, and/or 
an inferior surface of tongue in claims 1, 
2, or 3. 

[Claim 5] The liquid crystal light valve 
which comes to fill [ liquid crystal ] up the 
gap of the transparent opposite substrate 
characterized by providing the following, 
and the aforementioned semiconductor 
substrate and the aforementioned 
opposite substrate The semiconductor 
substrate which has the drive circuit field 
which consists of an element which drives 
the pixel circuit field which consists of 
two or more switching elements arranged 
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in the shape of a matrix on the surface of 
one side, and the aforementioned 
switching element A carrier absorption 
means to absorb the carrier which is 
formed in the boundary region of the 
aforementioned pixel circuit field of the 
aforementioned semiconductor substrate, 
or the aforementioned drive circuit field, 
and i6 generated by optical irradiation 
Two or more metal layers which are 
constituted hierarchical through an 
insulating layer and have a wiring means 
on aforementioned one front face of the 
aforementioned semiconductor substrate 
Two or more reflectors which divide the 
aforementioned metal layer at the 
topmost part to a slit, are formed, and 
serve as an outgoing end of the 
aforementioned switching element, The 
1st shading means formed so that at least 
one metal layer in the lower layer of the 
aforementioned topmost part might be 
overlapped to the flat-surface space of the 
slit of the aforementioned topmost part, 
The counterelectrode which counters the 
2nd shading means which formed at least 
one of the aforementioned metal layers so 
that the surface space of the 
aforementioned drive circuit field and the 
aforementioned boundary region might 
be covered, and the field of an opposite 
side where light is irradiated with the 
aforementioned reflector 
[Claim 6] The liquid crystal light valve 
which comes to use the well layer or 
diffusion layer which supplied electric 



power to the aforementioned carrier 
absorption means in a claim 5. 
[Claim 7] The liquid crystal light valve 
which forms the aforementioned 
switching element in a well and comes to 
supply electric power in the metal layer 
which has the aforementioned shading 
means in this well in any 1 term of claims 
1-6. 

[Claim 8] The liquid crystal light valve 
characterized by providing the following 
The semiconductor substrate which has 
the drive circuit fields which consist of an 
element which drives the pixel circuit 
field which consists of two or more 
switching elements arranged in the shape 
of a matrix on the surface of one side, and 
the aforementioned switching element, 
and those boundary regions Two or more 
metal layers which are constituted 
hierarchical through an insulating layer 
and have a wiring means on 
aforementioned one front face of the 
aforementioned semiconductor substrate 
Two or more reflectors which divide the 
area corresponding to the aforementioned 
pixel circuit field to a slit, are formed in 
the aforementioned metal layer at the 
topmost part, and serve as an outgoing 
end of the aforementioned switching 
element Another electrode formed in the 
area corresponding to the boundary 
region of the aforementioned pixel circuit 
field at the aforementioned topmost part, 
The 1st shading means formed so that at 
least one lower layer metal layer of the 
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aforementioned topmost part might be 
overlapped to the flat- surface space of the 
slit of the aforementioned topmost part, 
The 2nd shading means which formed at 
least one of the aforementioned metal 
layers so that the surface space of the 
aforementioned drive circuit field and the 
aforementioned boundary region might 
be covered, The liquid crystal with which 
the gap of the aforementioned reflector, 
the transparent opposite substrate which 
has the counterelectrode which counters, 
and the aforementioned semiconductor 
substrate and the aforementioned 
opposite substrate is filled up in the field 
of an opposite side where light is 
irradiated, and the means which 
maintains the aforementioned 
counterelectrode and the electrode 
according to above at the same voltage 
[Claim 9] Light source The liquid crystal 
light valve which controls the reflective 
state of the irradiated light by voltage 
impressed to a liquid crystal pixel The 
screen which displays an image Optical 
means which carry out expansion 
projection of the reflected light from the 
aforementioned liquid crystal light valve 
at the aforementioned screen while 
making light from the aforementioned 
light source into parallel light and 
irradiating the aforementioned liquid 
crystal light valve It is projected type 
liquid crystal display equipment 
equipped with the above, and the 
aforementioned liquid crystal light valve 



is characterized by using the liquid 
crystal light valve of a publication for any 
1 term of a claim 1 to the claim 8. 
[Claim 10] The luminosity of the 
aforementioned light source irradiated by 
the aforementioned liquid crystal light 
valve in a claim 9 is projected type liquid 
crystal display equipment characterized 
by amounting to about 5 million luxs. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention 
relates to the liquid crystal display which 
controls the intensity of light by 
amplitude value of voltage, especially 
relates to the suitable liquid crystal light 
valve for a projected type display. 
[0002] 

[Description of the Prior Art! The liquid 
crystal display by the active matrix which 
carries out the laminating of the liquid 
crystal to a switching element, and 
controls light is indicated by U.S. 
JP,3,862,360,B and IE 80-81 of an 
Institute of Electronics and 
Communication Engineers technical 
report (1980). Each of these displays is 
acceptingreality methods which see 
directly the picture controlled by the 
switching element. The MOS (metal 
oxide semiconductor) transistor formed 
in the single crystal silicon substrate is 
used for the switching element. 
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[0003] If light is irradiated by the MOS 
transistor, a photocurrent will occur in 
the PN-junction section which forms the 
source and a drain. If it generates in the 
switching element section by which this 
photocurrent controls liquid crystal, the 
voltage impressed to liquid crystal will 
change and quality of image will be 
degraded. Furthermore, if it flows in the 
drive circuit section by which a 
photocurrent controls the aforementioned 
switching element and it, the 
phenomenon called latch rise will be 
caused, a high current will flow to a 
power supply, and prevention of circuit 
operation and destruction of a chip will 
take place. 

[0004] The *? type view- of CMOSLSI 
which explains a latch up to drawing 15 
is shown. PMOS is formed in the front 
face of n type substrate, and NMOS is 
formed in the field of p well. In the 
substrate, p well is supplying electric 
power to VDD (for example, +5V) through 
the diffusion layer of p+ at VSS (for 
example, GND) through the diffusion 
layer of n+, respectively. The source of 
PMOS and an NMOS transistor is set to 
VDDVSS, the gate is set in common, in 
the input terminal Vin, it carries out in 
common, connects with an output 
terminal Vout, and the drain also 
constitutes the inverter circuit, 
respectively. 

[0005] In this CMOSLSI, Trl and Tr2 of 
the bipolar transistor of parasitism, and 



resistance R1-R4 of parasitism can be 
performed. It is the npn transistor to 
which Trl used the emitter and p well as 
the base, and used the substrate as the 
collector for the source of NMOS, and is 
the pnp transistor to which Tr2 used the 
source of PMOS as the emitter, and used 
the base and p well as the collector for the 
substrate. Moreover, they are p well and 
the resistance in which Rl and R2 are 
formed in of R3, and R4 are formed of the 
volume resistivity of a substrate. 
[0006] The bipolar transistors Trl and 
Tr2 of parasitism serve as thyristor 
structure like illustration. With the 
trigger current Ip which flows to the 
parasitism resistance Rl or R4, if the 
voltage between the terminal increases, — 
npn or the pnp bipolar transistor of 
parasitism turns on, the ON state current 
flows and increases rapidly the 
parasitism resistance Rl or R4, and 
between VDD and VSS, a high current 
will flow and it will become a latch rise. 
The voltage inside a circuit decreases, 
and circuit operation is checked, or this 
latch up fuses wiring and a silicon 
substrate, and destroys a chip. 
[0007] As for the trigger current which 
causes a latch rise, the surrounding 
optical irradiation of an MOS transistor 
else [, such as a power supply noise, ] 
becomes a cause. The electron or hole 
generated in the substrate in optical 
irradiation moves to the PN junction 
section of the substrate of high electric 
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field, and p well, and serves as 
Photocurrent Ip. Photocurrent Ip flows 
between n+ diffusion layer of a substrate, 
and p+ diffusion layers of p well, and 
turns into trigger current of thyristor 
structure. 

[0008] in order to reduce the 
photocurrent generated in an MOS 
transistor in the above-mentioned 
Institute of Electronics and 
Communication Engineers technical 
report and to prevent a latch rise - the 
switching field of a semiconductor 
substrate it is the source field of an 
MOS transistor - the incidence field of 
light - since - it has described 
establishing the stopper diffusion layer 
which makes the carrier which has 
arranged [ which is kept away as much as 
possible ] and generated recombine etc. 
[0009] 

[Problem(s) to be Solved by the 
Invention] The liquid crystal display 
using the conventional MOS transistor 
was a direct viewing type, and about tens 
of thousands of luxs of lightfastness 
required for a display panel were enough 
at most. However, on a projected type 
display, in order to carry out expansion . 
projection of the control picture at a 
screen, the light irradiated by the liquid 
crystal light valve also becomes millions 
of luxs. For this reason, the conventional 
shading structure is inadequate and the 
structure where a semiconductor 
substrate is completely covered to an 



incident light is needed. Furthermore, it 
does not stop at the switching field which 
controls a picture, but it is necessary to 
raise lightfastness, such as the drive 
circuit section arranged to the periphery. 
[0010] In view of such the present 
condition, the purpose of this invention 
improves the shading nature to a 
powerful irradiation light, and is to offer 
the liquid crystal light valve which was 
rich in the reliability which can prevent a 
latch rise. 

[0011] Other purposes of this invention 
are to offer the projected type liquid 
crystal display which displays a quality 
picture with the luminosity of about 5 
million luxs. 
[0012] 

[Means for Solving the Problem] The 
purpose of the above-mentioned this 
invention an achievement ****** light 
valve The semiconductor substrate which 
has the drive circuit fields which consist 
of an element which drives the pixel 
circuit field which consists of two or more 
switching elements arranged in the shape 
of a matrix on the surface of one side, and 
the aforementioned switching element, 
and those boundary regions, Two or more 
metal layers which are constituted 
hierarchical through an insulating layer 
and have a wiring means on 
aforementioned one front face of the 
aforementioned semiconductor substrate, 
Two or more reflectors which divide the 
****** aforementioned metal layer into 
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the topmost part to a slit, are formed in it, 
and serve as an outgoing end of the 
aforementioned switching element, The 
1st shading means formed so that the 
metal layer in the lower layer of the 
aforementioned topmost part might be 
overlapped to the flat-surface space of the 
slit of the aforementioned topmost part, 
The 2nd shading means which formed at 
least one of the aforementioned metal 
layers so that the surface space of the 
aforementioned drive circuit field and the 
aforementioned boundary region might 
be covered, It comes to fill up the gap of 
the aforementioned reflector, the 
transparent opposite substrate which has 
the counterelectrode which counters, and 
the aforementioned semiconductor 
substrate and the aforementioned 
opposite substrate liquid crystal in the 
field of an opposite side where light is 
irradiated. 

[0013] Moreover, the aforementioned 
metal layer comes to prepare metal 
silicide layers, such as WSi2 or MoSi2, in 
the upper surface of at least one layer, 
and/or an inferior surface of tongue. 
[0014] Moreover, it is formed in the 
boundary region of the aforementioned 
pixel circuit field of the aforementioned 
semiconductor substrate, or the 
aforementioned drive circuit field, and 
comes to prepare a carrier absorption 
means to absorb the carrier generated by 
optical irradiation. 
[0015] It comes to prepare the means 



which maintains at the same voltage 
another electrode formed in the area 
corresponding to the boundary region of 
the aforementioned pixel circuit field at 
the aforementioned topmost part, and the 
aforementioned counterelectrode and the 
electrode according to above. 
[0016] 

[Function] The shading means prepared 
in the aforementioned boundary region 
has the lightfastness which reflects or 
absorbs nearly completely the millions of 
luxs light irradiated by a pixel circuit 
field, drive circuit fields, and those 
boundary regions with a reflector, or its 
stray light, and is effective in being able 
to prevent the latch up generated in a 
semiconductor substrate, and preventing 
deterioration of the quality of image by 
degradation breakage of a circuit element. 
An operation of this reflection/absorption 
is further strengthened by the metal 
silicide layer. 

[0017] Moreover, since the carrier 
absorption means prepared in the 
aforementioned boundary region can 
absorb the carrier generated by the light 
which reached the semiconductor 
substrate, it can reduce sharply the 
photocurrent of a drive circuit field or its 
boundary region, is combined with the 
above-mentioned shading means, and 
raises lightfastness more. 
[0018] Moreover, since another electrode 
which reflects a surrounding light of a 
pixel circuit field can make dark the 
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luminosity of the screen periphery made 
into a counterelectrode and this potential, 
0 [ i.e., ], it can improve quality of image. 
[0019] Furthermore, since a shading 
means can be continued and formed in 
two or more metal layers, a 
semiconductor substrate can be 
constituted compactly. 
[0020] By applying such a liquid crystal 
light valve, the projected type display 
highly minute [ the about 5 million luxs 
light source ] and bright which displays a 
quality picture can be offered. 
[0021] 

[Example] Hereafter, the example of this 
invention is explained in detail, referring 
to a drawing. 

[0022] Drawing 9 shows the general 
circuitry of a liquid crystal light valve. A 
liquid crystal light valve consists of the 
pixel circuit 1, the sample circuit 2, a 
horizontal scanning circuit 3, a 
vertical -scanning circuit 4, and the AND 
gate 5. Each [ these ] circuit is formed in 
the front face of a semiconductor 
substrate. 

[0023] The pixel circuit 1 has arranged N 
pieces for MOS transistor la and 
retention volume lb to M pieces and the 
perpendicular direction horizontally, 
respectively. The end of retention volume 
lb and liquid crystal lc are connected to 
the gate electrode of MOS transistor la at 
the scanning signals Vgl-VgN from the 
AND gate 5, and a drain electrode at the 
luminance signals Vdl-VdM from the 



sample circuit 2, and a source electrode. 
The other end of retention volume lb has 
connected substrate voltage to the 
voltage VSS which supplies electric 
power through a shading layer. Liquid 
crystal lc is the equivalent capacity of the 
liquid crystal device mounted between 
the pixel circuit 1 and an opposite 
substrate. 

[0024] The horizontal scanning circuit 3 
inputs a clock signal CLK and start 
signal STA, and outputs the polyphase 
signals PHl PHM of M phase. The 
sample circuit 2 was constituted from an 
MOS switch, and the gate electrode has 
connected PHM and the drain electrode 
with a polar different video signal VII or 
VI2 for it from the aforementioned output 
signal PH 1. From the source electrode of 
an MOS switch, a luminance signal Vdl 
to VdM is outputted. 
[0025] The vertical- scanning circuit 4 
inputs a clock signal CKV and start 
signal FST, and is outputting the 
polyphase signals process variable 1-PVN 
of N phase. The AND gate 5 inputs the 
polyphase signals process variable 1-PVN 
and a control signal CNT, and outputs the 
scanning signals Vgl VgN. 
[0026] The timing chart which explains 
operation of a liquid crystal light valve to 
drawing 10 is shown. The frame head of 
the image which start signal FST of the 
vertical scanning circuit 4 displays, and 
the clock signal CKV show the change 
timing of the scanning line. The 
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vertical -scanning circuit 7 incorporates 
start signal FST to the timing of the 
standup of a clock signal CKV, and 
outputs the polyphase signals process 
variable 1PVN. The AND gate 5 inputs 
the polyphase signals process 
variable 1-PVN and a control signal CNT, 
and outputs the scanning signals 
Vgl-VgN of the pixel circuit 1. At the 
time of sequential scanning scanned for 
every line, it is setting CNT to "H", and it 
has chosen perpendicularly the pixel 
circuit 1 which was equal to the 
polyphase signals process variable 1-PVN, 
and has arranged the scanning signals 
Vgl-VgN in the shape of a matrix one by 
one. Video signals VII and VI 2 are 
. signals which change on the basis of the 
voltage COM of a counter electrode, and 
the polarity is an antiphase mutually and 
they have reversed it for every frame. 
[0027] Like the vertical-scanning circuit 4, 
the horizontal scanning circuit 3 is the 
timing of the standup of the 
aforementioned clock signal CLK ; 
incorporates start signal STA which 
shows the head of the scanning line, and 
outputs the polyphase signals PHl-PHM. 
The sample circuit 2 samples video 
signals VII and VI2 in order to the timing 
of the phase signals PHl-PHM, and 
outputs luminance signals VdlVdM. 
Luminance signals Vdl VdM are 
inputted into the pixel circuit 1 arranged 
in the shape of a matrix for every train. 
Since only the MOS transistor of the pixel 



circuit 1 of the line chosen by the 
scanning signals Vgl-VgN will be in an 
ON state at this time, luminance signals 
VdlVdM are written in and held by 
retention volume lb of the pixel circuit of 
the selected line. Since the voltage held to 
retention volume lb is impressed to 
liquid crystal 1c, a liquid crystal light 
valve displays the image according to 
video signals VII and VI2. 
[0028] The level of a liquid crystal light 
valve and an example of the composition 
of a vertical- scanning circuit are shown in 
drawing 11 . When using the sign which 
is not put in a parenthesis in this 
drawing and using the sign in a level 
operating circuit and a parenthesis, a 
perpendicular operating circuit is - 
expressed. This circuit consists of a D 
type flip-flop FF, an inverter INV, and a 
level-conversion circuit LS. Constituting 
a shift register from connecting Flip-flop 
FF in series, in M steps and a 
vertical -scanning circuit, a horizontal 
scanning circuit becomes N steps. 
[0029] The level -conversion circuit LS 
was constituted from two PMOS 
transistors MP1 and MP2 which 
connected the source to VDD, and two 
NMOS transistors MN1 and MN2 which 
connected the source to VSS, and the 
output of Flip-flop FF was made into the 
antiphase by Inverter INV, and it has 
connected it to the gate of MP2 while 
connecting with the gate of MPl. The 
gate of MN1 and MN2 is connected also 
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to the drain of MN1 and MP1 while 
connecting mutually. Furthermore, the 
drain of MN2 and MP2 is connected 
mutually, and this node is considered as 
the output PH of a scanning circuit 
(process variable). 

[0030] When the output of FF is "H" by 
this composition, MP1 and MN2 are 
turned off, MP2 is turned on, and Output 
PH (process variable) serves as VDD. On 
the other hand, when the output of FF is 
"L (=GND)", MP1 and MN2 are turned on, 
MP2 is turned off, and Output PH 
(process variable) serves as VSS. Thus, 
the level-conversion circuit LS changes 
the signal of O VDD into the signal of 
VSS-VDD. In addition, the 
- level-conversion circuit LS is constituted 
from a high proof -pressure CMOS 
transistor which operates with the power 
supply of VDD(+5V)-VSS (15V), and 
constitutes FF and INV from a low 
proof-pressure CMOS transistor which 
operates with the power supply of 
VDD(+5V)-0. 

[0031] Drawing 1 shows the structure of 
the liquid crystal light valve by one 
example of this invention, and these 
drawings (a) are the cross section of a 
plan A A line, and a plan of the 
semiconductor substrate which saw this 
drawing (b) from the optical direction of 
radiation. 

[0032] The liquid crystal light valve of 
this example is filled up with liquid 
crystal 200 between the semiconductor 



substrate 100 in which the pixel circuit 
and the drive circuit were formed, the 
opposite substrate 300 in which the 
counterelectrode 302 which consists of 
transparent electrical conducting 
materials, such as ITO (Indium-tin-oxide), 
was formed on the front face of the 
transparent glass substrate 301, and 
both, and consists of sealants 510 for 
pasting up a substrate 100 and a 
substrate 300. 

[0033] The 1st metal layer 140, the 2nd 
metal layer 160, and the 3rd metal layer 
180 were formed in the front face of the 
single-crystal- silicon substrate 110 of the 
semiconductor substrate 100 through the 
insulating layer, the pixel circuit field 101 
which arranged two or -more switching 
element 101a with an enhancement type 
NMOS transistor, and the drive circuit 
field 102 constituted from circuit element 
102a, such as enhancement types NMOS 
or PMOS, have been arranged, and the 
wire bonding field 108 is arranged further. 
The sample circuit 2, the horizontal 
scanning circuit 3, the vertical- scanning 
circuit 4, and AND circuit 5 are formed in 
this drive circuit field 102; 
[0034] In the pixel circuit field 101, the 
lap of the shading layer 163 formed in the 
pixel electrode 181 and the 2nd metal 
layer 160 which were formed in the 3rd 
metal layer 180 was carried out mutually, 
and it is arranged so that the mask of the 
front face of a silicon substrate 110 may 
be carried out from optical irradiation. 
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Moreover, the drive circuit field 102 and 
the front face of the silicon suhstrate 110 
of other peripheries arrange the shading 
layer 191 formed in the 3rd metal layer 
180. Pattern formation of the shading 
layers 163 and 191 is carried out to a 
metal layer, they reflect or absorb the 
light which carries out incidence, and 
intercept the light which reaches the 
semiconductor substrate of the 
semiconductor device which constitutes 
each circuit, or its boundary region. 
[0035] It is alike and the device structure 
of the liquid crystal light valve of this 
example is explained in detail. Drawing 2 
is the cross section showing a part of pixel 
circuit field of a liquid crystal light valve. 
One pixel circuit 1 consists of MOS. 
transistorla, MOS capacity lb, reflectors, 
etc. which were constituted from an 
NMOS transistor of an enhancement type 
by the front face of the 
single-crystal-silicon substrate 110. 
[0036] n type silicon substrate 111 which 
forms the source field where the 
semiconductor substrate 100 constitutes 
MOS transistor la on the surface of one 
side, a drain field, and one electrode field 
of retention volume lb, The polysilicon 
contest layer 120 alternatively formed on 
this substrate 111, and the 1st insulating 
layer 130 formed on the polysilicon 
contest layer 120, The 1st metal layer 140 
which penetrates an insulating layer 130 
and contacts the front face and the 
polysilicon contest layer 120 of n type 



silicon substrate 111 while being formed 
on the 1st insulating layer 130, The 2nd 
insulating layer 150 formed on the 1st 
metal layer 140, and the 2nd metal layer 
160 which penetrates an insulating layer 
150 and contacts the 1st metal layer 140 
while being formed on the 2nd insulating 
layer 150, It consists of the 3rd insulating 
layer 170 formed on the 2nd metal layer 
160, and the 3rd metal layer 180 which 
penetrates an insulating layer 170 and 
contacts the 2nd metal layer 160 while 
being formed on the 3rd insulating layer 
170. The 1st metal layer 140, the 2nd 
metal layer 160, and the 3rd metal layer 
180 are formed of aluminum. 
[0037] The pixel circuit field 101 consists 

of n type substrate layer 111,. a p. type- 

well layer 112, the n+ fields 113 and 116 
formed in the front face of p type well 
layer 112, the n field 114 and the p+ field 
117, and an isolation field 118. In the unit 
pixel circuit shown with a dashed line, 
the n+ field 113 of a couple turns into a 
source field of MOS transistor la, and a 
drain field, respectively. The n field 114 
serves as one electrode of retention 
volume lb. The n+ field 116, the n field 
114 and the p+ field 117, and p type well 
layer 112 are connected electrically, 
respectively. 

[0038] The polysilicon contest layer 120 is 
alternatively formed in the front face of n 
type silicon substrate 111 through the 
silicon-oxide layer 115. Specifically, the 
gate electrode 123 of MOS transistor la is 
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formed on p type well layer 112 between 
one pair of n+ fields 113, and the 
electrode 124 of another side of retention 
volume lb is formed on the n field 114. 
Retention volume lb is formed of the 
silicon-oxide layer 115 which intervened 
between the n field 114, the pblysilicon 
contest layer 124, and these. 
[0039] The 1st metal layer 140 is divided 
into plurality by the slit 144, and 
constitutes the wiring 141 which connects 
MOS transistor la and retention volume 
lb, the wiring 142 of the drain of MOS 
transistor la, and the wiring 146 which 
supplies electric power in one electrode of 
MOS capacity lb, and p type well layer 
112. 

[0040] On the other hand, the n* field 113 
of a couple reaches by the contact hole 
131 which formed wiring 141 in the 1st 
insulating layer 130. in the polysilicon 
contest layer 124 The drain wiring 142 by 
the contact hole 131 prepared in the 1st 
insulating layer 130 on another side of 
the n+ field 113 of a couple The electric 
supply wiring 146 is in contact with the 
n+ field 116 connected with one electrode 
of MOS capacity by the contact hole 131 
prepared in the 1st insulating layer 130, 
and the p+ field 117 connected with p 
type well layer 112. 
[0041] The 2nd metal layer 160 which 
formed the shading layer 163 and the 
bipolar electrode 164 through the 2nd 
insulating layer 150 on the 1st metal 
layer 140 was formed, and the 3rd metal 



layer (wiring layer) 180 which formed the 
pixel electrode (reflector) 181 through the 
3rd insulating layer 170 on it is formed. 
The shading layer 163 and a bipolar 
electrode 164 are slits 162, and pixel 
electrodes are mutually separated to the 
slit 182. It connects with wiring 146 
through a through hole 152, and the 
shading layer 163 is supplying electric 
power in one voltage of p type well and 
MOS capacity. With a bipolar electrode 
164, it connects with the pixel electrode 
181 through a through hole 171 through a 
through hole 151 further, and wiring 141 
is outputting the source voltage of MOS 
transistor la to the pixel electrode 181. 
[0042] Thus, the liquid crystal light valve 
constituted is a reflected type which. ; 
reflects a powerful light irradiated from a 
glass- substrate 300 side by the pixel 
electrode 181, and is controlling the 
strength of this reflected light by the 
state of liquid crystal 200. For example, if 
polymer distributed liquid crystal is used 
for liquid crystal 200, by the output 
voltage of the pixel electrode 181, liquid 
crystal 200 changes from a dispersion 
state to a transparent state, when liquid 
crystal 200 is in a transparent state, will 
be high, and will become low in a 
dispersion state. [ of the reflection factor 
of each pixel ] Thus, an image is 
displayed by controlling the change of 
state of liquid crystal by voltage of the 
pixel electrode 181. 

[0043] Next, shading of irradiation light 
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is explained. The light which carries out 
incidence from the inter-electrode slit 182 
of the reflector 181 formed in the 3rd 
metal layer 180 of the hest layer is 
intercepted in the shading layer 163 
formed in the 2nd metal layer 160. That 
is, when it sees from the opposite 
substrate 300 side, since it shifts and the 
slit 182 formed in the 3rd metal layer 180 
and the slit 162 formed in the 2nd metal 
layer 160 are arranged, without 
overlapping mutually, it is reflected in 
either the 3rd metal layer or the 2nd 
metal layer, and the light which carried 
out incidence from the opposite substrate 
300 side does not reach the 
semiconductor substrate 110. 
[0044] By the above, the direct light 
which carried out incidence from the 
opposite substrate 300 side can be 
intercepted nearly completely. By the way, 
a part of light which carries out incidence 
aslant, and light scattered about in the 
un-flatness place of the shading layer 163 
may be reflected in the inter-electrode slit 
182 by irradiation light by the 3rd 
insulating layer 170 in addition to the 
direct light in alignment with the normal, 
and it may become the stray light, it may 
pass through the slit 164 of the 2nd metal 
layer, and the slit 144 of the 1st metal 
layer, and the semiconductor substrate 
110 may be reached. The un-flatness 
place of the shading layer 163 is decided 
with flat- surface patterns, such as MOS 
transistorla, MOS capacity lb, and the 



1st metal layer 140. 

[0045] In this example, the position of the 
slit 182 between pixels of the 3rd metal 
layer 180 is arranged corresponding to 
the flat place of the shading layer 163 
constituted from the 2nd metal layer 160. 
Furthermore, the 1st [ at least ] page, 
such as each side of the 1st metal layer 
140 and the 2nd metal layer 160 and an 
inferior surface of tongue of the 3rd metal 
layer 180, is considered as the multilayer 
composition of the low material and 
aluminum of a reflection factor of for 
example, tungsten silicon (WSi), 
molybdenum silicon (MoSi), etc. By this, 
the stray light which reaches the 
semiconductor substrate 110 can be 
reduced sharply. - - - 

[0046] The cross section which contains 
the pixel circuit and periphery of a liquid 
crystal light valve of this example in 
drawing 3 is shown. The pixel circuit field 
101 makes p type well layer 112 to n type 
silicon substrate 111, and is prepared in 
this. The shading layer 165 formed in the 
2nd metal layer 160 is formed in the 
boundary region of the pixel circuit field 
101, further, by the 3rd metal layer 180 
which is the best layer, an electrode 181 
and the electrode 183 separated 
electrically are formed, and voltage equal 
to a counterelectrode 302 is supplied to 
the electrode 183. Thereby, applied 
voltage of countering-boundary region of 
pixel circuit liquid crystal is set to 0. 
[0047] The drive circuit and the cross 
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section of a periphery of this example are 
shown in drawing 4 . An NMOS 
transistor is formed in the front face of n 
type silicon substrate 111 at a PMOS 
transistor and p type well layer 112, 
respectively, and drive circuits, such as 
the horizontal scanning circuit 3 and the 
vertical-scanning circuit 4, are 
constituted using these transistors. The 
shading layer 166 which intercepts the 
incident light from the opposite substrate 
300 side is formed in the upper part of 
this drive circuit and its circumference 
field by the 2nd metal layer 160. In 
addition, a shading layer can also be 
prepared by other metal layers 140 or 180. 
[0048] As mentioned above, in the liquid 
crystal light valve of this example, the 
light irradiated by the pixel circuit field is 
the shading layer 163, and the light 
irradiated by the periphery of a pixel 
circuit field is the shading layer 165, and 
the light irradiated by a drive circuit field 
and its periphery is the shading layer 166, 
and is intercepted, respectively. 
According to this, even if a powerful light 
is irradiated like a projected type display, 
the incident light to a silicon substrate 
can be intercepted certainly, can prevent 
a latch rise, and can avoid property 
degradation and destruction of an 
element. Furthermore, since the 
electrode was prepared in the upper part 
of a pixel circuit periphery so that the 
applied voltage of the liquid crystal which 
counters the periphery of a pixel circuit 



field might be set to 0, the luminosity of 
this portion is made dark and the quality 
of image of a screen periphery can be 
improved. 

[0049] Next, the liquid crystal light valve 
by the second example of this invention is 
explained. Drawing 5 is the plan of a 
liquid crystal light valve, and drawing 6 
is the cross section of a B-B line. Having 
prepared the carrier stopper layer has 
the difference with the above-mentioned 
example of this example. 
[0050] The carrier stopper layer is 
provided so that the pixel circuit field 101 
and the drive circuit field 102 may be 
surrounded. It specifically consists of an 
n+ field 191 established in the front face 
of n type silicon substrate 110, and a p+ 
field 192 established in p type well layer 
112, and the maximum voltage (VDD) is 
supplied to the n+ field 191, and the 
minimum voltage (VSS) is supplied to the 
p+ field 192. 

[0051] According to this, the carrier 
generated with the light irradiated 
around the semiconductor substrate 100 
can be drawn near to a carrier stopper 
field, and Photocurrent Ip flows in the 
direction of the n+ field 191 to the p+ field 
192. Consequently, a photocurrent does 
not flow for. the element of a drive circuit 
and a latch rise can be prevented. 
[0052] The liquid crystal light valve 
which is the modification of the second 
example is explained using the plan of 
drawing 7 , and the cross section of 
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drawing 8 . In this example, the carrier 
stopper layer is realized within p type 
well layer. p+ field and n field were 
specifically established in p type well 
layer 193 prepared in the front face of n 
type silicon substrate 110, n+ field was 
further prepared into this n field, and p+ 
field and n+ field are connected with 
wiring 148. 

[0053] According to this, the carrier 
generated with the light irradiated 
around the semiconductor substrate 100 
is changed into Photocurrent Ip in the 
carrier stopper field of p type well layer 
193. Consequently, since a photocurrent 
does not flow for the element of a drive 
circuit, a latch rise can be prevented. 
[0054] Next, the mounting structure of 
the liquid crystal light valve explained to 
each above -mentioned example is 
explained using the plan of drawing 12 , 
and the cross section of drawing 13 . 
[0055] The semiconductor substrate 100 
in which the pixel circuit 1, the horizontal 
scanning circuit 3, the vertical- scanning 
circuit 4, etc. were formed turns the 
circuit section up, and pastes it up on the 
ceramic substrate 500 with a conductive 
paste. In between, the semiconductor 
substrate 100 and the opposite substrate 
300 which countered with this and was 
prepared are filled up with liquid crystal 
200. The seal of the liquid crystal 200 is 
carried out by the sealant 510 prepared 
in the periphery, and it is protected from 
the humidity of the external world etc. 



Circuit patterns, such as the 
counterelectrode 302 prepared in the 
front face of the opposite substrate 300 
and the electrode 181 formed in the metal 
layer 180 of the topmost part of the 
semiconductor substrate 100, are 
connected using the conductive paste 530. 
[0056] The signal terminal 550 of the 
opposite substrate 300 is connected with 
the circuit pattern formed on the ceramic 
substrate by the wire bonding 520. The 
wire bonding position on the 
semiconductor substrate 100 and the 
connecting location of the 
counterelectrode 302 of the front face of 
the opposite substrate 300 are making it 
only one side of the upper edge part of a 
substrate 100, and make small area of - 
the signal terminal area of the 
semiconductor substrate 100. 
[0057] Drawing 14 is the ** type view 
showing the composition of the projected 
type display which applied the 
above-mentioned liquid crystal light 
valve. A projected type display consists of 
the light source 700, the 1st lens 710, a 
mirror 720, the 2nd lens 730, a liquid 
crystal light valve 740, a projector lens 
750, and a screen 760. 
[0058] It is condensed by the position of a 
mirror 720 with the 1st lens 710, and 
light from the light source 700 is made 
into parallel light with the 1st lens 730, 
and is irradiated by the liquid crystal 
light valve 740. The liquid crystal light 
valve 740 is controlled by voltage which 
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impresses the reflective state of the 
irradiated light to each liquid crystal 
pixel, carries out expansion projection of 
the reflected light from a liquid crystal 
light valve through the 2nd lens 730 and 
projector lens 750 at a screen 760, and 
forms a picture. 

[0059] In addition, the flux of light from 
the light source can be decomposed into 
the three flux of lights of light in three 
primary colors, a liquid crystal light valve 
can be prepared so much in each flux of 
light, and the projected type display of 
color display can be obtained by 
compounding again and carrying out 
expansion projection of the reflected light 
from three liquid crystal light valves. 
Decomposition to the three primary 
colors of light and composition of the 
reflected light from three liquid crystal 
light valves can be simultaneously 
performed using a dichroic mirror. 
[0060] In a projected type display, the 
light irradiated by the liquid crystal light 
valve also amounts to millions of luxs, 
degradation and destruction of an 
element by latch rise are produced, and 
quality of image deteriorates. However, 
since the shading means which can 
intercept the optical irradiation to the 
silicon substrate which forms a picture 
circuit field, a circuit field of operation, 
and a circumference field also to the stray 
light by dispersion of the 
oblique -incidence metallurgy group 
wiring layer was prepared in the liquid 



crystal light valve according to this 
example, the latch rise prevented 
certainly and has improved lightfastness 
to about 500 million luxs. By this, 
practical use of the projected type display 
using the liquid crystal light valve was 
attained. 

[0061] In the above, the liquid crystal 
light valve using the single-crystal-silicon 
substrate and the projected type display 
which applied it were explained. In 
addition, it cannot be overemphasized 
that it is realizable even if it uses the 
substrate in which the semiconductor 
layer was formed on the insulating 
substrate, a compound semiconductor 
substrate, etc., instead of the liquid 
crystal light valve of this invention being 
a silicon substrate. 
[0062] 

[Effect of the Invention] Since a shading 
means intercept the optical irradiation to 
a pixel circuit field, drive circuit fields, 
and those circumference fields has been 
established according to the liquid-crystal 
light valve of this invention, the 
photocurrent of a semiconductor 
substrate is reduced, generating of a 
latch rise can prevent, and there is an 
effect which avoids deterioration of the 
quality of image by degradation and 
destruction of an element, and improves 
the degree of brilliance of a picture. 
[0063] Moreover, two or more metal 
layers which form each circuit are used, 
and since a shading means is prepared in 
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a lower layer metal layer so that the 
mask of the space which cannot be 
reflected by the circuit pattern of the 
upper reflector may be carried out, it is 
effective in positive shading being 
compactly realizable. 
[0064] furthermore, it is effective in 
boiling the photocurrent of a 
semiconductor substrate, decreasing 
sharply and being able to prevent 
generating of a latch rise certainly with 
the aforementioned shading layer to each 
circuit field, when irradiation light is 
strong, since the carrier stopper field 
which absorbs the carrier generated in 
optical irradiation was established in the 
aforementioned boundary region 
[0065] According to the projected type 
display of this invention^ application of 
the liquid crystal light valve which is 
equal to optical irradiation of about about 
500 million luxs is possible, and it is 
effective in the ability to offer high 
brightness and a high definition 
expansion screen. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll The flat surface and 
cross- section structural drawing of a 
liquid crystal light valve by the first 
example of this invention. 
[Drawing 2l Cross-section structural 
drawing of the pixel circuit field of the 
liquid crystal light valve by the first 



example. 

[Drawing 31 Cross- section structural 
drawing of the pixel circuit of a liquid 
crystal light valve, and a boundary region 
by the first example. 

[Drawing 4l Cross- section structural 
drawing of the drive circuit field of a 
semiconductor substrate, and a boundary 
region by the first example. 
[Drawing 51 The planar structure view of 
the drive circuit field of the 
semiconductor substrate of a liquid 
crystal light valve, and a boundary region 
by the second example of this invention. 
[Drawing 6l Cross-section structural 
drawing of the drive circuit field of a 
semiconductor substrate, and a boundary 
region by the 6econd example.- 
iDramngJZl The planar structure view of 
the drive circuit field of a semiconductor 
substrate, and a boundary region by the 
modification of the second example. 
[Drawing 8l Cross-section structural 
drawing of the drive circuit field of a 
semiconductor substrate, and a boundary 
region by the modification of the second 
example. 

[Drawing 9l The circuitry view of a liquid 
crystal light valve. 

[Drawing 101 The timing diagram which 
shows liquid crystal light-valve operation. 
[Drawing 111 The scanning- circuit view of 
a liquid crystal light valve. 
[Drawing 12] The plan showing the 
mounting structure of the liquid crystal 
light valve of this example. 
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[Drawing 13] The sectional side elevation 
showing the mounting structure of the 
liquid crystal light valve of this example. 
[Drawing 14] The ** type view explaining 
the composition of the projected type 
display which applied the liquid crystal 
light valve of this invention. 
[Drawing 15] The ** type view explaining 
the latch up of a parasitism bipolar 
transistor. 

[Description of Notations] 
1 [ - Retention volume, lc / - Capacity of 
liquid crystal, ] - A pixel circuit, la - An 
MOS transistor, lb 2 [ - A 
vertical- scanning circuit, 5 / - AND 
gate, ] A sample circuit, 3 - A 
horizontal scanning circuit, 4 100 [ " 
Drive circuit field, ] - A semiconductor 
substrate, 101, 101a - A pixel circuit field, 
102,102a 110 [ - Poly silicon contest 
layer, ] - n type silicon substrate, 112 - p 
type well layer, 120 130 [ - The 1st metal 
layer, ] - The 1st insulating layer, 131 - 
A through hole, 140 141,142,146 [ - 
Through hole, ] " Wiring, 150 - The 2nd 
insulating layer, 151 160 [ — The 3rd 
insulating layer, ] - The 2nd metal layer, 
163,165,166 - A shading layer, 170 171 
[ - A pixel electrode (reflector), 182 / - A 
slit, 183 / " Another electrode, 
191,192,193 / " The carrier stopper 
section, 200 / - Liquid crystal, 300 / - An 
opposite substrate, 302 / 
Counterelectrode. ] - A through hole, 180 
-- The 3rd metal layer, 181 
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